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Aberrant right subclavian artery (ARSA)-esophageal ﬁstula has rarely been reported but has fatal out-
comes in most cases. We report a 10-year-old girl who presented with massive hematemesis during
recovery from a head injury caused by a motor vehicle accident. Prompt detection of the esophageal
bleeding point by esophagoscopy followed by a balloon tamponade led to temporary hemostasis, during
which time an emergency operation was prepared and started promptly. Two-staged surgery was per-
formed with a successful outcome; direct vascular access to the right atrium and suturing of the bleeding
point of ARSA through a T-shaped skin incision with median sternotomy were performed in the ﬁrst
surgery, and dividing the ARSA and repairing the esophagus were performed in the second surgery on
the following day. Multidisciplinary treatment with pediatric intensivists, gastroenterologists, cardio-
vascular surgeons, and general surgeons is essential to address the near-fatal complication of ARSA in
children.
 2014 The Authors. Published by Elsevier Inc. All rights reserved.An aberrant right subclavian artery (ARSA) has a prevalence of
0.5%e1.8% in the general population [1]. In over 80% of cases, the
location is posterior to the esophagus [2], and it is believed to be
asymptomatic in the vast majority of cases. This position makes
ARSAs particularly susceptible to extrinsic compression and pres-
sure necrosis secondary to the placement of devices such as naso-
gastric (NG) and endotracheal tubes, and it may lead to the
formation of ARSA-esophageal ﬁstulas [3].tery; NG, nasogastric; PICU,
m; POD, postoperative day;
ﬁstula.
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Ibaraki Prefecture 305-8575,
Published by Elsevier Inc. All righThe case of a 10-year-old girl with near-fatal massive hema-
temesis due to an ARSA-esophageal ﬁstula, which was successfully
managed, is presented.1. Case presentation
A 10-year-old girl suffered from acute subdural hematoma after
being hit by a car andwas transferred to our Pediatric Intensive Care
Unit (PICU) for neurological management. While the hematoma
was managed conservatively, she required eight days of endotra-
cheal intubation after admission. We introduced both a nasogastric
tube and a duodenal tube after admission, the latter of which was
used for enteral feeding for ten days and then removed. She then
continued to have enteral feeding via the nasogastric tube. She
regained consciousness slowly and began to take water orally 13
days after admission with the nasogastric tube in situ, when an
abrupt massive hematemesis with shock necessitated resuscitation
including endotracheal intubation, cardiac massage, and blood
transfusion. An upper gastrointestinal endoscopy was promptlyts reserved.
Fig. 1. Esophagoscopy revealed a pulsatile bleeding point at the posterior wall of the
esophagus 15 cm from her mouth (arrow).
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pulsatile bleeding at the posterior wall in the upper esophagus,
15 cm from her mouth (Fig. 1). We knew the exact location of the
bleeding point, so a balloon tamponade was then successfully
performed with a Sengstaken-Blakemore tube, and the bleeding
ceased. Her estimated blood loss exceeded 2 L, and her hemoglobin
was as low as 5.5 g/dl. An emergency operation was rapidly pre-
pared and performed in the PICU. Her lower neck was incised
transversally, and the esophagus including the bleeding point was
approached with the balloon being palpated. Massive bleeding was
encountered behind the esophagus, whichmade us suspect a ﬁstula
between the esophagus and a major artery. A cardiovascular sur-
geon added a median sternotomy for vascular access, and ventric-
ular ﬁbrillation without cardiopulmonary bypass was electrically
induced for 8 min, during which time hemostasis was achieved by
suturing the bleeding point suspected to be ruptured ARSA. This
was later conﬁrmed by a contrast-enhanced Computed Tomogram
(CT) taken at the referring hospital (Fig. 2). Due to the fact that ARSA
was suspected by surgical inspection, but not conﬁrmed and that
the hemodynamic status was unstable, the wound was partially
closedwith a drain placed behind the esophagus, with the intentionFig. 2. Contrast-enhanced computed tomogram (CT) taken at the referring hospital
revealed an enhanced aberrant right subclavian artery (ARSA) (dotted arrow) running
behind the esophagus, which contained a nasogastric tube (arrow).of performing the second surgery for esophageal repair. She was
taken to the operating room the next day after she was hemody-
namically stabilized. The ARSA was divided because the remaining
ARSA would continue to compress the esophagus, and the perfo-
rated esophaguswas identiﬁed and repaired. Her endotracheal tube
was extubated on postoperative day (POD) 6, and the mediastinal
drain placed behind the esophagus at the completion of the pro-
cedure was removed on POD 13. She had no esophageal compli-
cations such as leakage or stricture postoperatively. She regained
consciousness slowly but completely. The systolic blood pressure of
her right armwas lower than that of her left arm by 10e20 mm Hg
after the surgery, but the difference became negligible on POD 40.
Contrast-enhanced CT on POD 30 indicated that her right arm was
perfused via the right vertebral artery and the remaining distal
ARSA (Fig. 3). She continued to have intermittent slight aspiration
due to paralysis of the left recurrent nerve. She was transferred to a
local hospital for further rehabilitation on POD 40.
2. Discussion
Only 17 previous cases of ARSA-esophageal ﬁstulas, including
three children under the age of 15, have been reported in the En-
glish-language literature [1,3e18]. The three pediatric cases sur-
vived [1,15,17], but all of the adult cases except two were fatal
[13,18]. In most of the fatally afﬂicted adults, ARSA could not be
precisely diagnosed at the time of massive intestinal bleeding and
they expired in spite of extensive resuscitation; many of these
received a diagnosis of ARSA only after autopsy. Its retroesophageal
position risks the development of an arterial-esophageal ﬁstula,
especially in the setting of prolonged nasogastric or endotracheal
intubation, the formation of an ARSA aneurysm, and the placement
of a vascular conduit [16]; among the 17 previous cases of ARSA-
esophageal ﬁstulas, each setting was noticed in 8, 6, and 2 cases,
respectively. Three other cases had esophageal surgery before
developing the ARSA-esophageal ﬁstula (esophagectomy for
esophageal carcinoma in one adult, and corrective surgery for
esophageal atresia in two children).
The reported pediatric cases who survived catastrophic
bleeding are presented in Table 1, including ours. Miller et al. [1]
reported an 11-year-old girl who presented with hematemesis
with shock after a craniotomy for intraventricular hemorrhage and
17 days of nasogastric intubation. Intraoperative esophagoscopy,
an intraesophageal balloon tamponade with a Foley catheter, and
arteriography led to successful identiﬁcation of ARSA, followed by
prompt surgery with division of the ARSA and primary repair of
the esophagus. Fuentes et al. [15] reported a 3-year-old girl with
past history of esophageal atresia who had had a silicone expan-
sible esophageal prosthesis for 2 weeks as treatment for a recur-
rence of tracheal esophageal ﬁstula, and then developed fainting
and hematemesis. After esophagoscopy and a balloon tamponade
with a Sengstaken-Blakemore tube, the ARSA was ligated and the
esophagus was repaired. Interventional radiography was then
performed to block the proximal end of the artery six days later.
The above-mentioned two cases and ours had a relatively long
period of endotracheal tube and/or intraesophageal device use,
which may have promoted the ﬁstula formation. Situma et al. [17]
reported a 5-month-old girl who presented with massive hema-
temesis 14 days after colonic interposition for failed primary
anastomosis for esophageal atresia. The endoscope could not ﬁnd
the precise bleeding point, but an emergency thoracotomy
revealed a ﬁstula between the ARSA and the colon graft that
replaced the failed esophageal anastomotic site. Hemostasis was
achieved by ligation of the ARSA. The ARSA had already been
identiﬁed but was left undisturbed at the time of the primary
surgery right after birth.
Fig. 3. Coronal view of contrast-enhanced CT taken on 30 postoperative days. (A) Distal ARSA was enhanced (arrows). (B) Connection of the enhanced distal ARSA and the right
vertebral artery (dotted circle), and the clipped end of the divided end of the ARSA (arrow) are visualized.
Table 1
Four pediatric cases with ﬁstula between aberrant right subclavian artery-esophageal ﬁstulas, including ours.
Reference Sex Age Diagnosis Endotracheal tube Intraesophageal devices Outcome
Miller et al. F 11 year CNS bleeding 14 days NG tube (17days) Lived
Fuentes et al. F 3 year Esophageal atresia, recurrent TEF No Silicone prosthesis (14days) Lived
Situma et al. F 5 month Esophageal atresia, colonic
interposition
Not reported Not reported Lived
Our case F 10 year CNS bleeding 8 days NG tube (13days), and Duodenal
tube (10days)
Lived
CNS, central nervous system; NG, nasogastric; TEF, tracheoesophageal ﬁstula.
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ours, prompt and precise detection of the bleeding point in the
esophagus with endoscopy seems to be the key to a successful
outcome. The endoscopic identiﬁcation can lead to determination
of the proper length for the Sengstaken-Blakemore tube or balloon
to be inserted, and then the balloon effectively compresses the
bleeding point, during which time the patient can be volume-
resuscitated. We chose to operate our case immediately in the PICU
instead of sending her to our angio suite, because she was consid-
ered too unstable to be transported there. However, if a patient in
the similar situation has obtained hemostasis by the ballooning, the
patient should ideally have angiographic diagnosis and treatment,
if possible, for the ARSA-esophageal ﬁstula, such as covered stent
exclusion of the ﬁstula, or embolization of the subclavian origin.
Esophageal repair would be the next step for the situation.
Regarding the surgical approach, we used a T-shaped skin incision
including a transverse neck incision plus a median sternotomy,
which we believe enabled us to approach the upper esophagus
easily while the diagnosis was uncertain, and to have direct
vascular access to the right atrium and induction of artiﬁcial cir-
culatory arrest. In the reported pediatric cases, ligation was per-
formed through a median sternotomy in the case reported by
Fuentes et al. [15] and through a thoracotomy (the side was not
speciﬁed) by Situma et al. [17]. Miller et al. [1] used a median
sternotomy and a left thoracotomy ﬁrst for the purpose of resus-
citation then performed a direct right atrial volume infusion, and
ﬁnally used a right thoracotomy to repair the ﬁstula. Among these
approaches, right thoracotomymay be the most appropriate for the
esophageal repair and hemostatic procedure for the ARSA-esoph-
ageal ﬁstula when the diagnosis is certain.
Thanks to excellent exposure associated with electrically
induced ventricular ﬁbrillation, we could make the diagnosis of
ARSA esophageal ﬁstula and repair it successfully in the present
case. Intravenous injection of adenosine has also been used to
induce asystole in heart surgery and while repairing cardiac trauma
[19]. However, electric ﬁbrillation may be more useful thanadministering adenosine for a short procedure such as applying a
few stitches, because immediate deﬁbrillation and circulatory re-
covery are possible [20]. Inﬂow occlusion of inferior vena cava or
both cavae [21] is an attractive alternative to electric ﬁbrillation to
temporarily decrease the bleeding with less damage to the heart
and brain than electric ﬁbrillation.
Symptomatic ARSA in adult patients has been mostly treated by
reconstruction of the subclavian artery, such as when anasto-
mosing the distal ARSA to the carotid artery, but simple ligation or
division is an acceptable option in children, expecting collateral
ﬂow via the vertebral artery [1]. This collateral blood ﬂow was
conﬁrmed in our case by CT after the operations (Fig. 3), although
it took several weeks to restore similar blood pressure in the right
and left arms.
Asymptomatic ARSA has not necessarily been treated [22].
However, considering the occurrence of an ARSA-esophageal ﬁstula
as a late complication of colonic interposition or primary repair for
esophageal atresia as reported by Situma [17] and Fuentes [15]
(Table 1), ARSA may need to be divided when it is found while
repairing an esophageal atresia.
3. Conclusion
Successful management of an ARSA-esophageal ﬁstula in a 10-
year-old girl is presented. In this situation, endoscopic identiﬁca-
tion of the bleeding point of the esophagus, temporary hemostasis
using Sengstaken-Blakemore tube, angiographic diagnosis and
treatment, if possible, and right thoracotomy for its radical surgery
seem to be an ideal treatment of choice. Multidisciplinary treat-
ment with pediatric intensivists, gastroenterologists, cardiovascu-
lar surgeons, and general surgeons is essential in addressing the
near-fatal complications of ARSA in children.
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